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!  The VMR is a virtual observatory that enables 
scientific analysis of numerical model results.  Model 
results are available in a consistent and intuitive way 
through visualization tools and data/model 
comparisons. 

!  The VMR enables browse/search of model output and 
satellite data.  Data discovery and exchange is 
coordinated through various APIs from multiple sites 
to bring in the relevant data for visualization and 
analysis. 

!  Consistent APIs, metadata, and format standards are 
extremely important in this process. 
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!  SPASE records help to narrow search regions for data 
of interest. 
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!  APIs enable data collection for Dst from CCMC 
realtime runs and Kyoto, which then uses autoplot to 
easily script the creation of plots. 
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!  Model visualization tools with several data/model 
options available when relevant. 
!  Javascript  
overlays of Dst 
or F10.7 are 
possible. 
!  Python plots 
using minimal  
metadata and  
standards  
formats. 
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!  Suppose you have a date and 
location you are interested in. 

!  A SPASE based API called TSDS 
exists that make it easy to 
develop a tool to start your 
query. 

!  Such a tool was developed in 
the VMR as shown. 

!  For the values entered we see 
that GOES-12 came closest to 
the area of interest. 
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!  Static and interactive javascript plotting of the orbit is 
available. 
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!  Next, go to the list of CCMC event runs and see 
which runs occurred during the date of interest. 
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!  The run is selected 
and comparison 
with GOES-12 is 
made. 
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!  The run is selected 
and comparison 
with GOES-12 is 
made. 

!  BUT, we can do 
more! 
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!  But the page has more information, RMS error 
analysis … 
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!  If we go back to CCMC run listings, we see that we 
have comprehensive satellite analysis available. 
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!  Over 1,000 runs with GOES-12 data available shows 
bias and accuracy of models as a whole. 

!  This in turn informs individual run interpretation. 
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!  Tools can be developed for any single data/model 
comparison, but are often challenging to develop and 
difficult to reuse or generalize. 

!  Standards (metadata and formats) help in developing 
tools that can “mine” model output for trends, 
features, etc. 

!  In order to really advance model use and utility, we 
need standards. 
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!  SPASE is already used for much of our data holdings, 
and now is the time to describe our model output 
with SPASE as well. 

!  Output format also need standards.  CCMC’s 
Kameleon in CDF format is a good option for large 
complicated output, though large files are still not 
going to be available online for some time (if ever).  
Other formats for 1D output like satellite trajectories 
are possible. 

!  APIs should continue to be developed for more and 
more automated access. 
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